The study area (Fig. DR1) is located in the area of the Chaltén or Fitz Roy Plutonic Complex (Ramirez et al. 2012) at the frontier between Chile and Argentina in Southern Patagonia. Here the El Quemado Complex consists of rhyolitic and dacitic ignimbrites and lava flows and domes. Our new LA-ICPMS U/Pb-dates of zircons from the study area yield ages between 148 and 153 Ma (Leresche 2013) . The rhyolites preserved magmatic textures such as flow banding and vesicles. In the study area they contain typically between 5 and 10% phenocrysts (varying proportions of 100-60% quartz and 0-40% feldspar phenocrysts). Feldspars are generally altered, and often occur as pseudomorphs of calcite and kaolinite. Accessory minerals mainly consist of biotite, zircon and secondary ilmenite. The rocks are weakly deformed and have a very low-grade regional metamorphic overprint, which reach anchizone conditions with maximum temperature of 250°C.
Sample Preparation
Central cuts of quartz phenocrysts were prepared for NanoSIMS analysis using the X-ray tomography facility at the Institute of Earth Sciences (University of Lausanne, Switzerland). Rock cores of ~1.5 cm diameter and ~3 cm length were marked with small saw cuts every millimeter. Scan-time was 14-15 hours, using the SkyScan1173 ® instrument. We used the following scanning conditions: 70 kV/140 nA or 80 kV/100 nA with a step size of 0.23° for a 360° rotation and a frame averaging of 40. Volume rendering and image analysis were achieved using the SkyScan ® software package. Quartz phenocrysts were chosen based on their shape. A 1 mm thick section of the rock core was cut a few tens µm above the chosen section. The phenocrysts were than carefully extracted from the rock.
A 25 mm diameter epoxy mount with the samples was prepared together with a standard grain of quartz standard (Audétat et al., 2014) for Ti analysis by SIMS. The epoxy mount was polished in several steps. For each step a diamond paste was used, each with decreasing grain sizes, from 15 μm and to 0.5 μm until quartz cross sections -corresponding to the central tomographic images -were exposed.
CL images of the crystal zoning were collected with a resolution of 1024 x 928 pixels using the CamScan MV2300 (Institute of Earth Sciences, University of Lausanne, Switzerland) in the panchromatic mode at an acceleration voltage of 20kV.
The greyscale values (GSV) were extracted from the CL images at the same location as the NanoSIMS profile using the software ImageJ ® .
Ti Measurements by NanoSIMS
High-resolution Ti profiles in the quartz phenocrysts were obtained using the A two-step approach was used to measure the profiles for quantifying the relative change in titanium concentration. A series of point analyses was used to identify the zones of interest where higher resolution line scans were later performed. (Fig. DR3 ).
Ti Content Measurements by SIMS
Ti contents were determined using an ion probe IMS 1280HR at the Before each analysis, a pre-sputtering of 90 seconds using a raster beam of 40 µm was used to clean the sample surface, which was previously coated with a 40 µm thick layer of gold. Automatic calibration on 30 Si and centering of field aperture were done before each analysis, just after the pre-sputtering.
Each analysis consists of 15 cycles of the peak-stepping sequence 30 Si (2 sec) and 48 Ti (10 sec). The Ti count rate on the Audétat quartz standard (Audétat et al., 2014) was around 5.1 10 counts/sec. The background on the EM was less than 2 counts/h.
Diffusion Chronometry and Fit of Diffusion Profiles
It is critical to determine the sharpness of the interface between two zones, since this influences directly the diffusion time obtained. Only cuts that are oriented perpendicular to the C-axis (and the zoning) and through the center were used to avoid geometrical broadening of the profiles. All profiles were measured perpendicular to the growth zoning.
The following assumptions entered the diffusion calculations and fitting of the profiles: (1) each chemical zone is homogeneous at the beginning, with (2) a vertical interfaces between two zones, and (3) diffusion occurred only perpendicular to the interfaces. For diffusion in quartz we used the data reported by Cherniak et al. (2007) based on their diffusion experiments of Ti in quartz. They are: D 0 = 7.01 x 10 -8 m 2 /s, and the activation energy E a = 273 ± 12 kJ/mol.
Error functions were fit to each of the measured profiles using a weighted Marquardt fitting routine (Press et al. 1992) . The uncertainty of the fits was estimated using the χ 2 of each point. The uncertainty, σ, for each point was estimated from the variation in the part of the profile considered to be flat.
Temperature estimations
The temperatures discussed in the paper were calculated using the pressure independent calibration of Ti-in-quartz (Wark and Watson, 2006) , and a solution for the equilibration temperature was sought where the rutile activity, calculated by Ti in quartz, corresponds to the rutile activity in the melt based on the whole rock Ti content (Hayden and Watson, 2007) . A detailed discussion on the pressure range is beyond the scope of this paper and will be discussed in a subsequent article. The pressure sensitivity of the solution was investigated by simultaneously solving for average Ti in quartz for the pressure dependent calibration of Thomas et al. (2010) and activity of Ti in the melt, yielding temperatures of 782°C at 10 kbar and 1175°C at 5 kbar. While this might well indicate the strong pressure dependence of the temperature estimates, it is also potentially due to the fact that there is no pressure dependent estimation of rutile activity in melt. For the calibration of Huang and Audétat (2012) no simultaneous solution for the average Ti in quartz and activity of Ti in the melt was found in the melting range.
Given that the Ti activity is pressure independent, initial calculations using This proves that the 48 Ti/ 29 Si ratio depends on Ti concentration only.
